Four new triterpene glycosides, colochirosides B 1 (1), B 2 (2), B 3 (3) and C (4) have been isolated from the sea cucumber Colochirus robustus (Cucumariidae, Dendrochirotida). Six known earlier glycosides from representatives of two families of the order Dendrochirotida have also been found in C. robustus. Structures of the glycosides have been elucidated by 2D NMR spectroscopy and mass spectrometry. All the glycosides belong to the holostane series and contain tetrasaccharide linear carbohydrate chains with one or two sulfate groups. Cytotoxic activities of glycosides 1-4 against the ascite form of mouse Ehrlich carcinoma cells and hemolytic activities against mouse erythrocytes have been studied. Hemolytic activity of the glycosides was higher than cytotoxic. Glycosides 3 and 4 demonstrated strong effects, whereas compounds 1 and 2 containing the hydroxy-group in the side chains showed moderate hemolytic activity and were not cytotoxic.
The in vacuo concentrated ethanolic extract of C. robustus was sequentially submitted to chromatography on a Polychrom-1 (powdered Teflon) column with 50% ethanol and on Si gel columns using CHCl 3 /EtOH/H 2 O (100:125:25 and 100:100:17) as mobile phases to yield seven glycosidic sub-fractions. Further separation of these sub-fractions was achieved by HPLC on a semipreparative reversed phase column {Supelco Ascentis RP-Amide (10250 mm)} to give 5 mg of colochiroside B 1 (1), 3 mg of colochiroside B 2 (2), 2.4 mg of colochiroside B 3 (3) and 116 mg of colochiroside C (7) , along with the previously known substances: hemoiedemosides A (47.9 mg) and B (34 mg), violaceusides A (57.7 mg) and B (2.7 mg), lefevreoside C (22 mg) and neothyonidioside (29 mg).
The structures of 1-4 were elucidated by extensive analysis of their 1 H, 13 spectrometry. The identification of the known glycosides was carried out by comparison of their 13 C NMR spectra with those reported in the literature.
The 13 C NMR spectra of the carbohydrate parts of colochirosides B 1 -B 3 (1-3) ( Table 1) were identical to each other and indicate the presence of a tetrasaccharide carbohydrate chain with quinovose as the second monosaccharide residue [from the signal at  17.8 (C-6 of the quinovose residue)]. The presence of four characteristic doublets at  4.67-5.21 (J = 7.0-8.3 Hz) in the 1 H NMR spectra of the carbohydrate chains of 1-3 was indicative of a tetrasaccharide chain; this was confirmed by correlations of these signals in the HSQC spectra with the signals of anomeric carbons at  104.4-104. 9 , showing -configurations of the glycosidic bonds. The positions of all the interglycosidic linkages were deduced by analysis of the ROESY and HMBC spectra of the carbohydrate The aglycone moiety of colochiroside B 2 (2), found by extensive NMR spectroscopy ( All these data indicate that colochiroside The structure of the aglycone moiety of colochiroside B 3 (3), found by extensive NMR spectroscopy (Table 4 ) was identical to that of cucumarioside A 13 from E. fraudatrix [8] . The aglycone has the same polycyclic system as colochirosides B 1 All these data indicate that colochiroside
The presence of four characteristic doublets at  4.67-5.12 (J = 7.0-7.9 Hz) in the 1 H NMR spectrum of the carbohydrate chain of colochiroside C (4), correlated by the HSQC spectrum with the signals of anomeric carbons at  104.3-104.8 ( Table 5) were indicative of a tetrasaccharide chain and -configurations of the glycosidic bonds. The positions of all interglycosidic linkages were deduced by analysis of ROESY and HMBC spectra of the carbohydrate part of 4 ( Table 5) in which cross-peaks analogous to those in the spectra of colochirosides B 1 -B 3 (1-3) were observed.
The 13 C NMR spectrum of this rare carbohydrate moiety (Table 5) suggested that it is the same as in intercedenside B from Mensamaria intercedens [14] and in neothynidioside C from N. magnum [15] . Thus, colochiroside C (4) contains a tetrasaccharide carbohydrate chain with quinovose as the second residue and two sulfate groups, attached to C-4 of the first xylose residue [the signals at  76.2 (C-4) and at  63.9 (C-5) in the 13 The structure of the aglycone moiety of colochiroside C (4), established by extensive NMR spectroscopy (Table 6) , contains a holostane nucleus with a 9(11)-double bond and 16-keto-group. This aglycone was found first in holotoxins A 1 and B 1 from Apostichopus japonicus (family Stichopodidae, order Aspidochirotida) [16] and nowadays known from different species of the order Dendrochirotida [6, 7] . The series of side chains in compounds 1-3, namely 24-hydroxygroup and 25(26)-double bond (in 1); 25-hydroxy-group and 23(24)-double bond (in 2); 24-keto-group and 25(26)-double bond (in 3) is identical to the set of side chains in the glycosides from Achlionice violaescupidata (order Elasipodida) (achlioniceosides A 1 , A 2 , A 3 ) [17] and from E. fraudatrix (family Sclerodactylidae, order Dendrochirotida) (cucumariosides A 7 , A 11 , A 13 ) [8] . These data reveal the similarity of the biosynthetic pathways of the holostane aglycones in the sea cucumbers belonging to different systematic groups (families and orders).
The cytotoxic activities of colochirosides B 1 (1), B 2 (2), B 3 (3) and C (4) against the ascite form of mouse Ehrlich carcinoma cells and hemolytic activities against mouse erythrocytes are presented in Table 7 . Generally, the erythrocytes were more sensitive to the action of the glycosides than the tumor cells. Cytotoxic activity of sea cucumber triterpene glycosides against different tumor cells and action on mouse erhythrocytes approximately correlates to each other because of the common cholesterol-dependent mechanism of membranolytic action of the glycosides [18, 19] . The glycosides 3 and 4 demonstrated strong cytotoxic and hemolytic effects. Notably, disulfated colochiroside C (4) was the most active substance in this series. At the same time, it was known that a sulfate group attached to C-6 of the terminal monosaccharide residue greatly decreased the hemolytic activity of some of the glycosides [18] . However, cytotoxicities of some trisulfated and disulfated glycosides against HeLa cancer cells were higher than that of monosulfated ones [20] . So, it is obvious that different cell lines exhibit differential sensitivities to the cytotoxic sea cucumber glycosides. This can be related both to chemical structures of the glycosides and compositions and structures of different types of cellular membranes [20, 21] . Colochirosides B 1 (1) and B 2 (2) were not active against tumor cells and demonstrate weak hemolytic effects due to the presence of hydroxy-groups in the side chains that decreases the biological action of the glycosides [8, 22, 23] . 
